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;; D,~E~TC~s~sco115~1~~~~~ DEA JJMWCH Is I,,:VOL’JED ’ 
RECJUESICO 

DIRECT COSTS P4EVIcmSLY ’ : GRC,WT YERIPD 

RECO~,MCNOEO RECO?.W.:ENDED 

0-I ,293,516 793,799 
02 175,167 .103,29% 
G3 ‘, 190,360 . 703,39% 
04 207,844 ‘103,49% 
ktict adjust& for a&u?.1 salary atid/o+..~cbst of l+<g incre?ses _ L. 

REsul4E: Approval at a reduced budget 7cS:recorz3endk~'fcb this'.appljcatj(jr:. 
~weiopiK?nt and application of methods,,for the detection -and mutagenicity 
testing of potential carcinogens adsorbed or bound ,to polymerid carbon in 
the enviroriment are proposed. The application .is primariiy techr,oloaical 
and suffers froa cowzeptual shortc omings,.Zi, Its goaTs can be achieved hilt. 
there are reservations about the significance and/or’ utility of the 
information to be obtained, 

DESCRIPTION: This is anew application :.that proposes’ to. develop and apply 
methods for the detection of. potentia’l-carcinogens _that are ,either adsor-bed 
or chemically bound to various -forms at po’l’peric carbon’ contaminating our i’ 
environment. Biologically active, ‘-org%ic* compounds -tioul d be associated 
with polywri’c ‘carbon in three separate processes;‘,(l).ethe high -surface 
area of po?ymeric carbon makes. it an-excel lent adsorbent .‘surface;, (2) ;, 
the surface carbon atoms may be oxidized- Teading‘to :the..generation of a, 
variety of ,stirface bound :carboxyl.ic,,~and‘~~henoli-~~~~~~~~vatitv,es’; and. ,(3) 4 
the extensi’ve adsorbing sul:faces of .poTymeric carbon mai .actq“$s a catalygt ““‘- 
for a numb% of chemical reactions >;kStudies are "@$'$se'd -that, deal initial 1.y. 
with comiikdially available, carbons ‘(e;~~~~~~~Tampbr~~~~f~o~~~~ishkr’ Chemici;??$L’a’ 
co. ,). - The initial objective is- the.de~~l-opment”~f”~;i;:eth~;ls”for ‘the : LL ,” 
isolation and identification of compoun$~presen”L~through,‘-each ‘bf .the ,‘.,I ‘,L: 
above 3 mechanisms. Greatest ‘attention:‘will be;given,,to-‘$he a@alysis of.:!: 
adsorbed at%ma_t.ic ; hydrocarbons.::ii.. Ini’tl:a~~~~-~~~ol~ve~~~-~x~~~~~i-on ‘procedures’;, 
Cl 1 be optimj.zed, us.ing the commerci‘e!.?~~~~vaiI'a~~~~o~~~~~~~art;d'ns~,~~~,.-i-, 
added radiolabeled benzo(a)pyMe:.;‘B&z@ne,, e 

will be employed as solvents 
s~~bthar~.n~~~~~~~~hc~~nthrene $ 

:“~Combinebigas.chrom~togiap~~~~ass.-spectro~~~ 
netry (GC/blS) will be used to determ~~~~~quantittati’rr~-.d~ta:’d;lPth~.~xtract~~ 
ability of this polynuclear hydrocarbon.-g,The‘ p%fected~~&thodologj Gill ':$' . then be applied to the isolation and identification of similar compotinds 
naturally adsorbed to a number of coxm&rcial ly available carbons. Pre- ( 
linlinary studies reported in the application have identified a number of., 
d-i ficrcnt conpoznd P extracted by benzene and naphthalene from lampblack 
and Uzgr:ssa Special Slack 5. A number of aro;natic hydrocarbons kere 
identified in the extract of lampblack.~ 



Nn definitive identifications of known polynuclear aromatics (PNA'~) 
were made on the extract from the Degussa Black. Further developrent of 
,ti?e extraction procedures as outlined above and the application of mere 
s~Jls'itiVe mass spectroscopy and high pressure liquid chromatography is 
proposed in the identification of the extractable compounds adsorb4 to 
tjlese commercial carbons. Eventually, application of these methodologies 
to the study of polymeric carbons of environmental origin,;.e.g., soot 
from coal combustion, is proposed. Concurrent with the actual chemical 
isolation and identification of adsorbed substances; it is proposed to 
evaluate the mutagenicity of the extractable materials by application and 
refinement of the Ames test and the development of new- systems that may 
have greater sensitivity based on bacteriophage genotypesthat are in- 
ternally self-repressed but,which .will break througli .iff they experience 
any of a rang&of mutational events; vi No other detaiJs*aFe given.' Specific 
procedures are given for the analysis of the catalytic activity of 
polymeric carbon surfaces.and for the identjficationof bound oxidation 
products. Specific carbon samples from commercial sources will be subject 
to mild and to vigorous oxidation conditions a'nd the prod"ucts obtained 
identified by GC/MS. The ability of well characterized~ polymeric carbons 
to catalyze the oxidation of,known PNA's to;,proximate 'c&rcinogens will 
be studied. 

CRITIQUE: This js a'wandering application i"n which a'great many specific 
experiments aG<"iroposed and from which .itz$&Gsofiewhat.difficult to ex- 
tract the specific sequence of studies to be performed'.%'The main thrust 
of the proposa?' is the extraction, isolation,:.,identificatio,n and mutagenicity 
screening first of cnmplex organic c&pounds-idsorbed to s;eciffc =-u-- , " 1 Ill> 
of polymers 'c cardon commercially available and then from‘carbon sources 
of potentia'l significance as human health hazards.. LThe major rationale of 
the study is the,possibility, amply sustained',by Dr,. tederberg's pre- 
liminary studies, that polymeric carbons from a vari'ety"of commercial and 
environmental sources will be shown to carry -+,number.tieX!t.specific compounds 
of potential biordgical"significance. ._.This: pos'sibiT:i.tyr.does: not appear 
to justify the?Wel of support fequested,$There app&i$'.to be no known? 
epidemiological'data'to suggest that exposureyto tihemicaJs,contaminating 
polymeric carbqnp.produced and released into:,tbe.envirovment in abundant 
quantities by natural and man-made processeeis- .causal'Tyl'reTated to 
human malignancies.~;..This question .is not addressed' by Dr,.Lederberg. 
Begging this issite‘and even assuming that t6?6ontaiiGn'atlon of our en- 
vironment with-carcinogen bearing polymeriC.caybonsT'3s, az:,reaT health 
hazard, will.the"lsoiation and,:identificati~&K&.s$$.i:fi&'@utag@~s from ' .~ :*s. .a. ._ "* ;; :tz.*i$+ ,* 
these sourcesiLadV'an& the control '6'f the"&qys; t$e&Lmay::pos~'ibTy induce??. 
This is a compJictit4d' question'.“,. Obv,iously~'~~~-~il=T~no,~:b~, possib7e in the ?.;:* 
near future td ,rid our'.environment of .-th,es~~~~~~'quitousT~ *presenti contami nants[; ." .(. _,., w - 
The identificat;io~~~'fIthe-.particular..compound~~tha~~-ztre.li;esponsible for,'.;;: 
the observed bl'o.lbgyiis .not, itwould ,seem~~~~~~Cu~~~:usdfir)$w'ay to L 
tackle the.probtem,a.f.,controllinga?d eTimi'n~~i~~~env~r~~~~~~a~~~~,~elated~'l - .* -. , s>s.- ._ 
cancers. 

The proposal- offel*sYa--very sophisticated $pnrqaclY taC'e~~l?iati'ng'th~ hazarg 
of "polymeric“ carbon, Much of the proposa7"Trelates'to" th6 d&eTopment 
of technology to assay complex mixtures which may contain carcinogenjc 
compounds. It is anticipated that a numberaf compounds"wi11 'be discovered 
and qgantitiated. -I It wou7d appear that each yot,or.type'af "poTymeric" 
carbon might have a number of technical problems associated with it 
regarding chemical definition and testing for mutagenesis. 

,(continued) 
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A m r i-2 I‘ e a d i ‘1 y c 0 ntsolled approach might be to choose for andlys'is several 
kr~n sources of carcinogenic PNA fractions such as coal tar or oil shale 
reaction mixtures where high hazard to workers is anticipated.. The charcoal 
preparations do not appear,% priori, to be great hazards but coal tar and 
shale oil mixtures which have been treated to remove natural gas or crude 
oil are potential environmental hazards. 

L 
This proposal appears to be far stronger in its technology than in its 
concepts. As it is written, it tends to belie a poor grasp of the prob’lem 
and an inadequate analysis of existing data, Determination of individual 
structures of trace level compounds is extremely difficult. For example, 
Drs. Lederberg and Smith state, I'... this compound may be dinaphthofuran". 
klhich of the several isotopes is it? How will. other structures be determined? 
There is no obvious correlation between hydrocarbons adsorbed to en- 
vironmental carbon and that in "commercial carbon blacks” with their 
infinite variety of components. Oxidation to arene carboxy'tic acids would : 
seem to be of little value as it could arise from core matrix or from 
adsorbed compounds. 

It is difficult, therefore, to approve with much enthusiasm the present I 1 
proposaJ. It seems certain that Dr. Lederberg will: accompJish successfully ., 
his objectives with the generation,through a great deal of effort, a large 
mass of specific data relative to the issue at hand here. There is dis- 
agreement with the approach to the problem that this application represents 
and, therefore, there are reservations about the significance and/or 
usefulness of the information to be obtained, 

INVESTIGATORS:’ Joshua Lederberg (Ph.D., '-1947, microbioTogy, Yale University) 
will assume the Presidency of Rockefeller University on July 1, 1978. 
He proposes to continue as the principal investigator of this project, ' 
which will become his major research interest. Much of the specific 
direction of the project will be under,the direction of Dr. Lederberg’s 
associate, Dennis Smith (Ph.D., 1967, chemistry, University of California; 
Berkeley). Dr. Smith will accompany Dr. Lederberg to New York and will 
ultimately assume complete responsibility for the project.:, He has been .' 
a research associate at Stanford University since 1971: He has published 
42 papers with a variety of collaborators dealing with various'aspects 
of organic chemistry. The remaining personnel will. be new., :. 

RESOURCES AND EM'IRO?Il{ENT: Generally it'would seem that the facilities 
in the new environment will approximate. quite closely those,currently; 
existing at Stanford. Dr. Lederberg has permission to transfer much of'- 
his equipment. The environment at Rockefeller University appears excellent. 

j. . . . 

BUDGET: The requested budget 1s very large,,ana aerJnJtely excessJ-ve,- 
particularly in the light of.the amount of preliminary- data: obtained without 
such expenditures.; The .personnel budget.shoul"d be’rtidirc’kd:‘to include. Drib 
Smith ($33,404), one research associate (222,906) and one"technician .5%'1!;. 
($55,509). Again, based on the preliminary data, support. for the new CC/i;: 
mass spectrometer and accompanying computers i's not,justified and'their";. 
funding is deleted ($ll1,150). There is a need for the HPLC. Thus,. '= 
the equipment budget is reduced to $18,580. In light of these reductions, 
the supplies budge t requested is considered excessive and is reduced to 
$8,000 per year. 

(continued) 
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There is no justification for the $ZO,ODQ for engineering services requested 
under Other Expenses and the maintenancki b@ac3: for computers ($8,400) 
is not required, so Other Expenses is reduced to'$3:@00 per year. Similar 
reductions apply in the 2nd through 4th years. 


